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Abstract

Introduction

The construction industry in Nepal, which employs a significant proportion of the population,
ranks as one of the largest industries in the country. Construction work is physically
demanding and can be risky due to the use of heavy machinery and the presence of intense
physical labor. However, the physical and mental health of construction workers in Nepal is
often neglected. This study aimed to assess psychological distress (depression, anxiety,
and stress symptoms) and its association with socio-demographic, lifestyle, and occupa-
tional factors among construction workers in Kavre district, Nepal.

Methods

We conducted a cross-sectional study from 15 October 2019 to 15™ January 2020 among
402 construction workers in Banepa, and Panauti municipalities of Kavre district, Nepal. We
collected data with face-to-face interviews using a structured questionnaire consisting of a)
socio-demographic characteristics; b) lifestyle and occupational characteristics; and c)
depression, anxiety and stress symptoms. We collected data using electronic forms in
KoboToolbox and imported them into R version 3.6.2 for statistical analysis. We present
parametric numerical variables as mean and standard deviation, and categorical variables
as percentage and frequency. The confidence interval around proportion was estimated
with the Clopper-Pearson method. We applied univariate and multivariable logistic regres-
sion to determine factors associated with depression symptoms, anxiety, and stress. The
result of logistic regression was presented as crude odds ratio, adjusted odds ratio (AOR),
and their 95% confidence interval (Cl).
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Results

The prevalence of depression, anxiety and stress symptoms were 17.1% (95%Cl: 13.6—
21.2), 19.2% (95%Cl: 15.5—23.4) and 16.4% (95%ClI: 12.9-20.4), respectively. In multivari-
able logistic regression analysis, depression symptom was positively associated with poor
sleep quality (AOR = 3.51; 95%CI: 1.5-8.19; p-value: 0.004); stress symptom was positively
associated with Brahmin ethnicity (AOR = 3.76; 95%CI:1.34-10.58; p-value: 0.012) and cur-
rent smoking (AOR =2.0; 95%CI: 1.11-3.82 p-value: 0.022). But anxiety symptoms were
not associated with any of the variables.

Conclusions

The prevalence of depression, anxiety, and stress symptoms were high among construction
workers. Developing evidence-based and appropriate community-based mental health pre-
vention programs among laborers and construction workers is recommended.

Introduction

In Nepal, the construction industry is one of the biggest and most thriving industries where
many Nepalese are employed [1]. In 2018, the sector employed 978,000 workers. Since then,
the sector has been growing at an average rate of 9% each year. Therefore, in total, an estimated
1.2 million are employed in the construction industry [2].

Construction work is hard and often risky, as practiced in Nepal. It involves a high degree
of mechanical skill and demanding physical labor [3]. Construction work includes members of
specialist trades such as builders, electricians, carpenters, bricklayers, manual labor, armature
fixing workers, internal finish workers and plumbers [1]. Construction workers are required
to engage in highly repetitive and strenuous work with high job demand, long working hours,
job insecurity and poor satisfaction. These factors have a significant impact on the physical
and mental well-being of construction workers [4]. In addition, construction workers are fre-
quently stressed over work-related accidents and injuries and often neglect to seek help, plac-
ing themselves at risk of further injuries and mental health problems, including depression
symptoms, anxiety symptoms, and even suicide [5]. Mental health is a significant cause of sui-
cide and disability globally, and substantial economic costs to the nation, and it has substan-
tially affected the construction industry [4].

In Nepal, the causes for occupational hazards includes precarious working environment;
crowded workplace; lack of supervision, monitoring, and training; close monitoring system
negligence; workers” and employers’ ignorance and recklessness; use of old or out-of-date
machine or equipment; absence of adequate routine maintenance of tools, machine, and
equipment; lack of standard safety equipment; breach of safety rules and unsuitable conditions
[6]. Similarly, there is no incentive or disincentive to provide occupational health diagnosis
and treatment facilities in the industries or to install safe and healthy equipment to replace
worn-out and unsafe machinery, which causes stakeholders’ reluctance [6, 7]. This causes dis-
tress for workers as they have to work in such conditions.

Due to the perceived inherent sources of hazards present in materials, processes, technolo-
gies, or products, construction sites are a perilous environment. It is essential to understand
the physical health, mental health and well-being status of construction workers to reduce
workplace injuries, prevent disabilities, and increase the nation’s productivity [8, 9]. There are
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limited studies to assess the mental health status of construction workers. In this context, we
conducted a study to assess psychological distress (depression, anxiety, and stress symptoms),
and their association with socio-demographic, lifestyle, and occupational factors among con-
struction workers in Kavre district, Nepal.

Methods
Study design, population, and setting

We conducted a cross-sectional study from 1% October 2019 to 15™ January 2020 among con-
struction workers in Banepa and Panauti municipalities of Kavre district, Nepal. The current
article is based on a study conducted among construction workers of Kavre district to assess
their health status including low back pain, musculoskeletal pain, raised blood pressure and
psychological distress (depression, anxiety and stress symptoms) [10].

Sample size

We calculated sample size for this study by assuming a prevalence of depression symptoms of
21.3% [11], a 5% absolute error, a 95% confidence interval and a 10% non-response rate using
the Cochrane formula. The calculated sample size was 284, but we ultimately recruited 402
construction workers using a convenience sampling method. A sample size of 402 was chosen
to achieve the separate objective of our study to determine the prevalence of low back pain
among construction workers [10].

Sampling technique

We selected two municipalities (Panauti and Banepa) purposively for our study. We visited
every ward in each municipality (12 wards from Panauti and 14 wards from Banepa) and
located building construction sites with the assistance of local residents. We then approached
the construction workers available at those sites and those who met the eligibility criteria were
enrolled in the study. The inclusion criteria for the study were a) construction workers aged 18
years and above, and b) construction workers with work experience of one year or more. The
exclusion criteria included: a) those construction workers who declined to give consent, and
b) those with listening and speaking disabilities (due to problems in communication with sign
languages).

Ethical approval

We obtained ethical approval from the Institutional review committee of B.P. Koirala Institute
of Health Sciences (Reference Number: 057/076/077-IRC, approval date: September 23, 2019)
before conducting the study. We obtained oral informed consent from each participant before
enrolling them in the study. We ensured that participation in the study was voluntary and
maintained confidentiality and anonymity throughout the study.

Data collection

The principal investigator collected data with face-to-face interviews using a structured ques-
tionnaire consisting of three sections: a) socio-demographic characteristics, b) lifestyle and
occupational characteristics, and c) depression, anxiety, and stress symptoms. We collected
data using electronic forms in KoboToolbox, a free and open-source online data entry tool
developed by Harvard Humanitarian initiatives with support from various organizations like
Brigham and Women’s Hospital, United States Agency for International Development [12].
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Assessment of socio-demographic, lifestyle, and occupational factors

Socio-demographic factors included age (in years), gender (Male/Female), religion (Hindu/
Buddhism/ Others (Islam, Christian, Kirat)), ethnicity (Chhetri, Sanyasi/Brahmin/Janajati/
Other (Kami, Damai, Badi, Gaine, Madhesi Brahmin, Madhesi Janajati), marital status (mar-
ried/ unmarried), and per capita income (dollar per family member per day).

Lifestyle factors included smoking status (current smoker/non-smoker), alcohol (current
drinker/ non-drinker), sleep duration (in hours), and perceived sleep quality (good/intermedi-
ate/poor). Current smokers were defined as those who reported smoking any tobacco product
within the last 30 days [13]. Current alcohol drinkers were those who consumed alcohol within
the last 30 days [13]. Perceived sleep quality was assessed by asking participants to rate their
sleep quality over the past year as “good”, “intermediate”, or “poor” [13].

Occupational factors included type of construction work (manual labor/bricklayer/inter-
nal finish worker/armature fixing/painter and electrician), working hours per week (in hours),
job satisfaction (high/low), perceived job security (high/low), work-family life balance (high/
low) and hostile work environment (yes/no). Job satisfaction was measured by asking partici-
pants if they “strongly agree”, “agree”, “disagree”, or “strongly disagree” with the statement: “I
am satisfied with my job”. Responses, “strongly disagree” and “disagree”, were defined as low
job satisfaction [13]. The work-family imbalance was measured by asking if the participants
“strongly agree”, “agree”, “neutral”, “disagree”, or “strongly disagree” with the statement “It is
easy for me to combine work with family responsibilities.” Responses, “strongly disagree” and
“disagree”, were defined as high work-family imbalance [13]. Exposure to the hostile work
environment was measured by asking the participants if they were threatened, bullied, or
harassed by anyone while they were on the job in the past 12 months. The response, “Yes”, was
defined as exposure to a hostile work environment [13]. Job insecurity was measured by asking
participants if they “strongly agree”, “agree”, “disagree”, or “strongly disagree” with the state-
ment “T am worried about becoming unemployed.” Responses, “strongly agree” and “agree”,
were defined as high job insecurity [13].

Assessment of depression, anxiety, and stress symptoms

We used the Nepali version of the validated Depression Anxiety and Stress Scale-21 (DASS-
21) [14] to assess depression, anxiety, and stress symptoms. The internal consistency of the
DASS-21 Nepali version was 0.77 for DASS-depression; 0.80 for DASS-anxiety; and 0.82 for
DASS-stress, which indicates Cronbach’s alpha values. It has been used extensively in previous
studies globally as well as in Nepal [15].

The DASS-21 scale contains 21 items (7 items each for depression, anxiety, and stress
symptoms). Each participant is asked to score every item on a scale from 0 to 3, where 0
indicates “did not apply to me at all” and 3 indicates “apply to me at all”. The total scores
for depression, anxiety, and stress symptoms were calculated by summing the scores for
each scale followed by multiplication with a factor of two [15]. We classified patients into
mild, moderate, severe, and extremely severe conditions of depression, anxiety, and stress
symptoms based on the total score within each subdomain [14]. Depression scores were
classified as: normal (0-9), mild (10-13), moderate (14-20), severe (21-27), and extremely
severe (27+). Anxiety score was classified as: normal (0-7), mild (8-9), moderate (10-14),
severe (15-19), and extremely severe (20+). Stress score was classified as: normal (0-14),
mild (15-18), moderate (19-25), severe (26-33), and extremely severe (34+). Depression,
anxiety, and stress symptoms were further classified as binary (present/absent) if at least
mild conditions were present.
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Statistical analysis

We imported data from the KoboToolbox platform [12] into R version 3.6.2 [16] for statistical
analysis. Categorical variables were presented as percentage and frequency. We used the Clop-
per-Pearson method to calculate confidence intervals around the proportion. We present
parametric numerical variables as mean and standard deviation. We applied univariate and
multivariable logistic regression to determine factors associated with depression symptoms,
anxiety, and stress symptoms. In our multivariable logistic regression analysis, we incorpo-
rated all variables from the univariate model. We presented univariate and multivariable logis-
tic regression results using crude odds ratios (COR), adjusted odds ratios (AOR), their 95%
confidence intervals and p-values. We conducted all tests at a 95% confidence level and consid-
ered p-values less than 0.05 to be statistically significant.

Result

We assessed a total of 456 construction workers of which 415 were eligible to be included in
the study. Thirteen construction workers declined to participate in the study and the response
rate of the study was 96.9%. Of total 402 participants, 16.2% were females, and 83.8% were
males. The age of the construction workers ranged from 18 to 64 years, with a mean age of
31.949.5 years. About three-fifths of the participants were Hindus (77.4%) followed by Bud-
dhists (18.2%) and Kirat (3.0%). About 15.9% were literate and the remaining 84.0% had at
least primary level education. About three-fifths (76.9%) of the participants were married. Of
the total construction workers, 41.3% were manual labor, 25.9% were bricklayers, 14.7% were
internal finish worker, 12.2% were armature fixing, 3.5% were painters and remaining 2.5%
were electricians. The average working hours per week was 58.4+19.4. The majority of the con-
struction workers had work experience of 2 to 10 years (61.2%) in the construction industry.
The readers are referred elsewhere [10] for further details on socio-demographic characteris-
tics, lifestyle characteristics and occupational characteristics of the construction workers,

Prevalence of depression, anxiety, and stress

Table 1 presents the prevalence of depression, anxiety, and stress symptoms. The prevalence of
depression, anxiety and stress symptoms were 17.1% (95% CI: 13.6-21.2), 19.2% (95% CIL:
15.5-23.4) and 16.4% (95% CI: 12.9-20.4).

Table 2 presents univariate logistic regression results to determine factors associated with
depression, anxiety, and stress symptoms. In univariate analysis, the odds of having depression
symptoms were 2.37 (95% CI: 1.28-4.38; p-value: 0.006) times higher among females com-
pared to males, 4.13 (95% CI: 1.99-8.56; p-value: <0.001) times higher among those who per-
ceived poor sleep compared to those who perceived good sleep, and 1.99 (95% CI: 1.18-2.28;
p-value: 0.010) times higher among those who perceived poor job security compared to those
who perceived high job security. The odds of having anxiety symptoms were 1.99 (95% CI:

Table 1. Prevalence of depression anxiety and stress among construction workers in Kavre district, Nepal (N = 402).

Category Depression symptoms % (95%CI) Anxiety symptoms % (95%CI) Stress symptoms % (95%CI)
Mild 6.2 (3.4-11.0) 4.0(1.9-8.2) 11.2(7.5-16.3)
Moderate 6.2(3.4-11.0) 7.2(4.1-12.2) 3.0(1.4-6.4)

Severe 3.2(1.4-7.2) 3.0(1.3-6.9) 2.2(0.9-5.4)
Extremely Severe 1.5(0.5-4.8) 5.0(2.6-9.5) -

%: percent; CI: Confidence interval

https://doi.org/10.1371/journal.pone.0284696.t001
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Table 2. Univariate logistic regression analysis to determine factors associated with depression, anxiety and stress symptoms among construction workers in Kavre

district, Nepal.
Variables Depression symptoms p value Anxiety symptoms p value Stress symptoms p value

n (%) COR (95%CI) n (%) COR (95%CI) n (%) COR (95%CI)
Age (in years), mean+sd 33.3+10.5 | 1.02(0.99-1.05) 0.137 32.9+10.5 |1.02(0.99-1.04) |0.253 32.6+8.7 1.01(0.98-1.04) | 0.450
Gender
Male 50 (14.8) Ref 58(17.2) Ref 51(15.1) Ref
Female 19(29.2) | 2.37(1.28-4.38) |0.006 | 19(29.2) |1.99(1.09-3.64) | 0.026 |15(23.1) | 1.68(0.88-3.22) |0.116
Religion
Hindu 54(17.4) | Ref 62(19.9) | Ref 53(17.0) | Ref
Non-Hindu 15(16.5) 0.94(0.50-1.76) 0.185 15(16.5) 0.79(0.43-1.47) | 0.462 13(14.3) 0.81(0.42-1.57) | 0.533
Ethnicity
Chhetri/Sanyasi 11(16.9) Ref 13(20.0) Ref 9(13.8) Ref
Brahmin 13(23.6) 1.52(0.62-3.73) 0.361 16(29.1) 1.64(0.71-3.81) | 0.249 16(29.1) 2.55(1.02-6.36) | 0.044
Janajati 41(16.1) 0.94(0.45-1.95) 0.869 43(16.9) 0.81(0.41-1.62) |0.553 36(14.1) 1.02(0.47-2.25) | 0.955
Other## 4(14.8) 0.85(0.25-2.96) 0.803 5(18.5) 0.91(0.29-2.86) | 0.870 5(18.5) 1.41(0.44.69) 0.571
Marital status
Married 56(18.1) Ref 58(18.8) Ref 53(17.2) Ref
Unmarried 13(14.0) 0.73(0.38-1.41) 0.354 19(20.4) 1.11(0.62-1.98) | 0.721 13(14.0) 0.79(0.41-1.51) | 0.470
Per capita income, mean+sd 2.7+1.0 0.918(0.74-1.15) | 0.451 2.8+1.24 0.97(0.84-1.13) | 0.724 2.9+1.6 0.99(0.87-1.13) | 0.910
Smoking
Non-smoker 27(15.5) Ref 44(19.3) Ref 30(16.0) Ref
Current smoker 42(18.4) 0.81(0.48-1.38) 0.445 33(19.0) 0.98(0.59-1.62) | 0.933 34(16.8) 1.72(1.01-2.93) | 0.045
Alcohol intake
Non-drinker 39(19.5) Ref 40(20.0) Ref 32(16.0) Ref
Current drinker 30(14.9) 0.72(0.42-1.21) 0.218 37(18.3) 0.90(0.55-1.48) | 0.897 34(16.8) 1.06(0.63-1.80) | 0.822
Sleep duration 7.7£1.3 0.83(0.68-1.01) 0.064 7.8+1.3 0.86(0.71-1.04) |0.117 8.0+1.1 1.04(0.85-1.27) | 0.721
Perceived sleep quality
Good 42(13.6) Ref 50(16.2) Ref 46(14.9) Ref
Intermediate 12(21.4) 1.73(0.84-3.53) 0.135 14(25.0) 1.72(0.87-3.38) | 0.116 11(19.6) 1.39(0.67-2.89) | 0.374
Poor 15(39.5) 4.13(1.99-8.56) | <0.001 |13(34.2) 2.68(1.28-5.60) | 0.009 9(23.7) 1.77(0.78-3.98) | 0.169
Type of construction work
Manual Labor 35(21.1) Ref 40(24.1) Ref 30(18.1) Ref
Bricklayer 15(14.4) | 0.63(0.33-1.22) | 0.173 18(17.3) | 0.66(0.36-1.23) | 0.188 15(14.4) | 0.76(0.39-1.50) | 0.434
Other # 19(14.4) 0.63(0.34-1.16) 0.138 19(14.4) 0.53(0.29-0.97 0.039 21(15.9) 0.86(0.47-1.58) | 0.623
Working hours per week, meantsd | 55.9+19.1 | 0.99(0.98-1.01) 0.243 55.8+19.6 | 0.99(0.98-1.01) | 0.205 54.2420.0 | 0.99(0.97-1.00) | 0.58
Job satisfaction
High 48(15.6) Ref 54(17.5) Ref 44(14.3) Ref
Low 21(22.3) 1.56(0.88-2.77) 0.130 23(24.5) 1.52(0.88-2.65) | 0.137 22(23.4) 1.83(1.03-3.26) | 0.039
Perceived job security
Yes 28(12.7) Ref 32(14.5) Ref 30(13.6) Ref
No 41(22.5) 1.99(1.18-2.28) | 0.010 45(24.7) 1.93(1.17-3.19) | 0.011 36(19.8) 1.56(0.92-2.65) | 0.100
Family work balance
Yes 39(14.7) Ref 48(18.0) Ref 42(15.8) Ref
No 30(22.1) | 1.65(0.97-2.80) | 0.064 29(21.3) | 1.23(0.73-2.06) | 0430 | 24(17.6) | 1.14(0.66-1.98) | 0.634
Hostile work environment
No 58(16.5) | Ref 67(19.1) | Ref 58(16.5) | Ref

(Continued)
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Table 2. (Continued)

Variables Depression symptoms p value Anxiety symptoms p value Stress symptoms p value
n (%) COR (95%CI) n (%) COR (95%CI) n (%) COR (95%CI)
Yes 11(21.6) 1.39(0.67-2.87) 0.374 10(19.6) 1.03(0.49-2.17) | 0.930 8(15.7) 0.94(0.42-2.10) | 0.880

n: frequency; %: Percent; sd: standard deviation; CI: Confidence interval; COR: Crude Odds Ratio; AOR: Adjusted Odds Ratio; Ref: reference group.
# Internal Finish Worker, Armature Fixing, Painter and Electrician
## Kami, Damai, Badi, Gaine, Madhesi Brahmin, Madhesi Janajati

https://doi.org/10.1371/journal.pone.0284696.t1002

1.09-3.64; p-value: 0.026) times higher among females compared to males, 2.68 (95% CI: 1.28-
5.60; p-value: 0.009) times higher among those who perceived poor sleep compared to those
who perceived good sleep, and 1.93 (95% CI: 1.17-3.19; p-value: 0.011) times higher among
those who perceived poor job security compared to those who perceived high job security. The
odds of stress symptoms were 2.55 (95% CI: 1.02-6.36) times in Brahmin ethnic groups com-
pared to Chhetri/Sanyasi ethnic groups, 1.72 (95% CI: 1.01-2.93; p-value: 0.045) times higher
among current smokers compared to non-smokers, and 1.83 (95% CI: 1.03-3.26; p-value:
0.039) times higher among those with low job satisfaction compared to those with high job
satisfaction.

In multivariable logistic regression analysis (Table 3), the odds of having depression symp-
toms were 3.51 times (95% CI: 1.5-8.19; p-value: 0.004) higher among those with perceived
poor sleep quality compared to those who perceived good sleep quality after adjusting for age,
gender, religion, ethnicity, marital status, per capita income, current alcohol consumption,
current smoking, sleep duration, perceived sleep quality, type of construction workers, work-
ing hours per week, job satisfaction, job insecurity, family-work balance, and hostile work
environment. The odds of having stress symptoms were 3.76 times (95% CI: 1.34-10.58; p-
value: 0.012) higher among the Brahmin ethnic group compared to Chhetri/Sanyasi and 2.0
times (95% CI: 1.11-3.82; p-value: 0.022) higher among current smokers compared to non-
smokers after adjusting for all sociodemographic, lifestyle, occupational factors. We did not
find any association of anxiety symptoms with any of the variables.

Discussion

The current study focused on the prevalence of depression, anxiety and stress symptoms and
their association with socio-demographic, lifestyle, and occupational factors among construc-
tion workers in Kavre district, Nepal. The results in the present study indicate that the preva-
lence of depression symptoms, anxiety and stress were 17.1%, 19.2% and 16.4% respectively.
Depression symptoms were positively associated with perceived poor sleep quality; stress
symptoms were positively associated with Brahmin ethnicity and current smoking, but anxiety
symptoms were not associated with selected variables.

The prevalence of depression and anxiety symptoms in our population was much higher
than previously reported findings by WHO in the general population of Nepal with 3.2%
depression and 3.6% anxiety [17]. Construction workers have a greater frequency of depres-
sion and anxiety symptoms compared to the general population, which might be linked to job-
related stress, insecurity, dissatisfaction, financial strain, a hostile work environment and sub-
stances that are used as a coping mechanism for the hostile work environment, poor work
environment, and stressful construction tasks [18]. Studies from the United Kingdom and
Korea reported 2% to 11% prevalence of depression among construction workers, which was
lower than this study [19, 20]. Soram Lim et al. reported 37.6% [21], and Lee M reported 25%
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Table 3. Multivariable logistic regression analysis to determine factors associated with depression symptoms, anxiety symptoms and stress among construction

workers in Kavre district, Nepal.

Variables Depression symptoms Anxiety symptoms Stress symptoms

AOR (95%CI) p value AOR (95%CI) p value AOR (95%CI) p value
Age (in years), 1.01(0.97-1.04) 0.606 1.01(0.98-1.05) 0.439 1(0.96-1.03) 0.890
Gender
Male Ref Ref Ref
Female 1.33(0.52-3.38) 0.554 1.6(0.64-3.95) 0.313 1.65(0.61-4.49) 0.325
Religion
Hindu Ref Ref Ref
Non-Hindu 1.32(0.6-2.94) 0.492 1.01(0.47-2.18) 0.982 0.83(0.37-1.87) 0.655
Ethnicity
Chhetri/Sanyasi Ref Ref Ref
Brahmin 1.45(0.54-3.92) 0.462 1.99(0.78-5.08) 0.152 3.76(1.34-10.58) 0.012
Janajati 0.79(0.32-1.93) 0.599 0.77(0.33-1.8) 0.548 1.35(0.53-3.49) 0.531
Other## 1.04(0.42-2.57) 0.941 1.11(0.47-2.64) 0.810 1.57(0.59-4.21) 0.367
Marital status
Married Ref Ref Ref
Unmarried 0.99(0.45-2.18) 0.973 1.81(0.88-3.74) 0.109 1.08(0.49-2.39) 0.852
Per capita Income 0.93(0.74-1.15) 0.490 0.97(0.84-1.13) 0.707 1.02(0.9-1.15) 0.814
Smoking
Non-smoker Ref Ref Ref
Current smoker 0.86(0.47-1.59) 0.632 0.98(0.54-1.76) 0.938 2.06(1.11-3.82) 0.022
Alcohol intake
Non-drinker Ref Ref Ref
Current drinker 0.85(0.43-1.71) 0.651 1.39(0.71-2.74) 0.337 1.31(0.64-2.7) 0.460
Sleep duration 0.9(0.73-1.11) 0.342 0.89(0.73-1.09) 0.263 1.09(0.88-1.36) 0.430
Sleep quality
Good Ref Ref Ref
Intermediate 1.64(0.75-3.58) 0.219 1.54(0.73-3.23) 0.257 1.43(0.64-3.22) 0.385
Poor 3.51(1.5-8.19) 0.004 1.95(0.83-4.56) 0.125 1.44(0.56-3.69) 444
Type of construction work
Manual Labor Ref Ref Ref
Bricklayer 1(0.46-2.16) 0.998 1.6(0.77-3.36) 0.210 0.86(0.39-1.88) 0.704
Other # 0.66(0.3-1.49) 0.322 0.96(0.45-2.09) 0.927 0.77(0.35-1.71) 0.526
Work hours per day 1(0.98-1.02) 0.931 1(0.98-1.01) 0.732 0.99(0.97-1) 0.106
Job satisfaction
High Ref Ref Ref
Low 0.66(0.29-1.50) 0.318 1.02(0.46-2.26) 0.956 1.97(0.82-4.75) 0.131
Perceived job security
Yes Ref Ref Ref
No 1.83(0.93-3.60) 0.080 1.85(0.98-3.52) 0.059 1.25(0.63-2.49) 0.525
Family work balance
Yes Ref Ref Ref
No 1.29(0.63-2.65) 0.480 0.76(0.37-1.54) 0.447 0.63(0.29-1.41) 0.262
Hostile work environment
No Ref Ref Ref

(Continued)
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Table 3. (Continued)

Variables Depression symptoms Anxiety symptoms Stress symptoms
AOR (95%CI) p value AOR (95%CI) p value AOR (95%CI) p value
Yes 0.93(0.39-2.24) 0.875 0.6(0.25-1.44) 0.254 0.68(0.26-1.75) 0.418

CI: Confidence interval; COR: Crude Odds Ratio; AOR: Adjusted Odds
Ref: Reference group

# Internal Finish Worker, Armature Fixing, Painter and Electrician

## Kami, Damai, Badi, Gaine, Madhesi Brahmin, Madhesi Janajati

https://doi.org/10.1371/journal.pone.0284696.t003

[22] prevalence of depression among construction workers of South Korea. Similarly, another
study by Boschman et al. among Dutch bricklayers showed 18% prevalence of depression
which were higher than our findings [23]. Two studies from the United Kingdom [24] and
South Korea [21] reported the prevalence of anxiety to be 48% and 43%, respectively, which
were higher compared to our findings. This difference in prevalence compared to our study
might be due to the difference in tools used to assess depression and anxiety symptoms and
the difference in study location and population. In addition, there are differences in working
structure, facilities and policies among high-income and low-income countries [25]. More
than a quarter of suicides in the construction industry have been linked to an untreated or
undiagnosed mental disease, according to previous studies [5, 26]. Majority of people with
depression and/or anxiety disorder do not think about, let alone attempt or commit suicide
[27]. The risk of suicide among construction workers can be decreased through early detec-
tion, treatment, and prevention of depression and anxiety [28].

In this study, we found that depression symptoms were positively associated with poor
sleep quality indicating a higher likelihood of depression among construction workers with
poor sleep quality. This finding is consistent with prior studies [29-31]. A study by Kim et al.
in Korea reported that workers who had a poor quality of sleep were more likely to feel
depressed and fatigued than people who had a good quality of sleep [30]. Similarly, another
study conducted among male construction workers revealed that 44.3% of depression was
linked to occupational stress, exhaustion, and sleep quality [29]. The results of a study con-
ducted in Japan indicate a potential link between the severity of insomnia and increased risk of
developing depression in the future [32].

The Brahmin ethnic group, which is considered a high-status group in the Nepalese com-
munity, demonstrated a higher prevalence of stress symptoms in comparison to other ethnic
groups and revealed a positive association between being Brahmin and experiencing stress
symptoms. This positive association between Brahmin ethnicity and stress symptoms contra-
dicts previous research in Nepal [33, 34] which found higher rates of mental health issues
among lower minority groups compared to high castes. One possible explanation for the lower
rates of stress symptoms among other ethnic groups is under-reporting due to the stigma sur-
rounding mental illness, particularly in low-income countries such as Nepal [35].

Current smokers showed a high prevalence of stress. Many studies have found that stress is
a barrier to quitting smoking, and that persons who are less stressed have a better probability
of quitting successfully [36, 37]. Psychosocial factors, such as perceived stress, are thought to
modulate the association between socioeconomic status and smoking [38, 39].

Research by Kang et al. identified five genetic markers that are potentially associated with
an increased risk of depressive disorder in females compared to males [40]. A meta-analysis
among the 19639 patient population showed males were 0.63 times less likely to have
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depression compared to females [41] but our study failed to show significant association
between depression symptoms and sex of the construction workers.

Job insecurity triggers financial and relational strain and initiates worries of job loss which
leads to depression, anxiety and stress and even suicide [42]. Our study, however did not find
any association of job insecurity with depression, anxiety and stress symptoms. While a meta-
analysis found a strong association between job satisfaction and decreased depression [43], we
were unable to determine any such association in our study among construction workers.

This study has several strengths. First, it is among the first studies to identify the prevalence
of depression symptoms, anxiety, and stress symptoms among construction workers in Nepal.
Second, we used the Nepalese version DASS-21 for assessing depression symptoms, anxiety,
and stress which is a validated tool and has accepted Cronbach’s alpha values. Third, use of a
well-validated electronic form for data collection, regular data checks for errors and timely
cleaning of collected data.

However, this study has some limitations. First, this study was carried out in central Nepal
using a convenience sampling technique so the result may not be generalized to overall Nepal.
Second, the cross-sectional nature of the study prevents the directionality of the association
between depression, anxiety and stress symptoms, and different predisposing factors. Lastly,
we used one item for the measurement of each psychosocial domain such as job satisfaction,
job insecurity, hostile work environment and family work balance which might result in low
reliability and validity for each domain.

Conclusions

The study found a high prevalence of depression, anxiety, and stress symptoms among con-
struction workers. To address this, it is recommended to develop and implement evidence-
based and appropriate community-based mental health prevention programs by involving
community members and construction workers to take into account their unique needs and
challenges.

Acknowledgments

We would like to acknowledge all participants who provided time for our study. We would
like to express our gratitude to Saugat Pratap KC and Bipul Lamichhane from HERD Interna-
tional for their support in correcting the grammar and language used in our manuscript. Addi-
tionally, we are thankful to all those who provided us with direct and indirect support during
the course of our study.

Author Contributions

Conceptualization: Bikram Adhikari, Rajendra Karkee, Anup Ghimire.
Data curation: Bikram Adhikari.

Formal analysis: Bikram Adhikari.

Funding acquisition: Bikram Adhikari.

Investigation: Bikram Adhikari, Anup Ghimire.

Methodology: Bikram Adhikari, Nabin Adhikari, Bhawana Shrestha, Rajendra Karkee, Anup
Ghimire.

Project administration: Bikram Adhikari, Anup Ghimire.

PLOS ONE | https://doi.org/10.1371/journal.pone.0284696 May 30, 2023 10/13


https://doi.org/10.1371/journal.pone.0284696

PLOS ONE

Prevalence and factors associated with depression, anxiety and stress symptoms among construction workers

Resources: Bikram Adhikari, Lisasha Poudel, Niroj Bhandari, Nabin Adhikari, Bhawana
Shrestha, Bikram Poudel, Anupama Bishwokarma, Bihari Saran Kuikel, Dinesh Timalsena,
Bandana Paneru, Minani Gurung, Pramesh Koju, Rajendra Karkee, Anup Ghimire.

Software: Bikram Adhikari, Bikram Poudel.
Supervision: Minani Gurung, Rajendra Karkee, Anup Ghimire.
Validation: Rajendra Karkee, Anup Ghimire.

Visualization: Bikram Adhikari, Anupama Bishwokarma, Bihari Saran Kuikel, Dinesh
Timalsena, Bandana Paneru, Pramesh Koju.

Writing - original draft: Bikram Adhikari, Lisasha Poudel, Niroj Bhandari, Nabin Adhikari,
Bhawana Shrestha, Bikram Poudel, Anupama Bishwokarma, Bihari Saran Kuikel, Dinesh
Timalsena, Bandana Paneru, Minani Gurung, Pramesh Koju, Rajendra Karkee, Anup
Ghimire.

Writing - review & editing: Bikram Adhikari, Lisasha Poudel, Niroj Bhandari, Nabin
Adhikari, Bhawana Shrestha, Bikram Poudel, Anupama Bishwokarma, Bihari Saran Kuikel,
Dinesh Timalsena, Bandana Paneru, Minani Gurung, Pramesh Koju, Rajendra Karkee,
Anup Ghimire.

References

1. Reese CD, Eidson JV. Handbook of OSHA Construction Safety and Health. 0 ed. CRC Press; 2006.
https://doi.org/10.1201/9781420006230

Nepal Labour Force Survey 2017-18. Kathmandu: Central Bureau of Statistics; 2018.

3. International Labour Office in Nepal. Decent Civil Works in Nepal: From Research to Action Planning.
2005 [cited 15 Mar 2022]. Available: https://www.ilo.org/wemsp5/groups/public/—asia/—ro-bangkok/—
ilo-kathmandu/documents/publication/wcms_113781.pdf

4. Chan APC, Nwaogu JM, Naslund JA. Mental lll-Health Risk Factors in the Construction Industry: Sys-
tematic Review. J Constr Eng Manag. 2020; 146: 04020004. https://doi.org/10.1061/(asce)co.1943-
7862.0001771 PMID: 33408438

5. Jacobsen HB, Caban-Martinez A, Onyebeke LC, Sorensen G, Dennerlein JT, Reme SE. Construction
Workers Struggle With a High Prevalence of Mental Distress, and This Is Associated With Their Pain
and Injuries. J Occup Environ Med. 2013; 55: 1197—-1204. https://doi.org/10.1097/JOM.
0b013e31829c76b3 PMID: 24064778

6. Gautam RP, Prasain JN. Current Situation of Occupational Safety and Health in Nepal. Kathmandu,
Nepal: General Federation of Nepalese Trade Unions (GEFONT); 2011.

7. Nesbit TS. Agricultural Professionals’ Perceptions of COVID-19 and Occupational Health and Safety
Tracy Irani Beatrice Fenelon Pierre.

8. Harnois G, Gabriel P. Mental health and work: Impact, issues and good practices. World Health Organi-
zation and International Labor Organization; 2000. Available: https://www.who.int/mental_health/
media/en/712.pdf

9. Mock CN, Nugent R, Kobusingye O, Smith KR, editors. Disease Control Priorities, Third Edition (Vol-
ume 7): Injury Prevention and Environmental Health. The World Bank; 2017. https://doi.org/10.1596/
978-1-4648-0522-6

10. Adhikari B, Ghimire A, Jha N, Karkee R, Shrestha A, Dhakal R, et al. Factors associated with low back

pain among construction workers in Nepal: A cross-sectional study. Pradhan PMS, editor. PLOS ONE.
2021; 16: e0252564. https://doi.org/10.1371/journal.pone.0252564 PMID: 34061897

11. Lam M, Fitzpatrick A, Shrestha A, Karmacharya B, Koju R, Rao D. Determining the prevalence of and
risk factors for depressive symptoms among adults in Nepal: Findings from the Dhulikhel Heart Study.
Int J Noncommunicable Dis. 2017; 2: 18. https://doi.org/10.4103/jncd.jncd_34_16 PMID: 30574570

12. Pham P, Vinc P. Kobotoolbox. 2005. Available: https://www.kobotoolbox.org/

13. YangH, Haldeman S, Lu M-L, Baker D. Low back pain prevalence and related workplace psychosocial
risk factors: a study using data from the 2010 National Health Interview Survey. J Manipulative Physiol
Ther. 2016; 39: 459—-472. https://doi.org/10.1016/j.jmpt.2016.07.004 PMID: 27568831

PLOS ONE | https://doi.org/10.1371/journal.pone.0284696 May 30, 2023 11/13


https://doi.org/10.1201/9781420006230
https://www.ilo.org/wcmsp5/groups/public/asia/ro-bangkok/ilo-kathmandu/documents/publication/wcms_113781.pdf
https://www.ilo.org/wcmsp5/groups/public/asia/ro-bangkok/ilo-kathmandu/documents/publication/wcms_113781.pdf
https://doi.org/10.1061/%28asce%29co.1943-7862.0001771
https://doi.org/10.1061/%28asce%29co.1943-7862.0001771
http://www.ncbi.nlm.nih.gov/pubmed/33408438
https://doi.org/10.1097/JOM.0b013e31829c76b3
https://doi.org/10.1097/JOM.0b013e31829c76b3
http://www.ncbi.nlm.nih.gov/pubmed/24064778
https://www.who.int/mental_health/media/en/712.pdf
https://www.who.int/mental_health/media/en/712.pdf
https://doi.org/10.1596/978-1-4648-0522-6
https://doi.org/10.1596/978-1-4648-0522-6
https://doi.org/10.1371/journal.pone.0252564
http://www.ncbi.nlm.nih.gov/pubmed/34061897
https://doi.org/10.4103/jncd.jncd%5F34%5F16
http://www.ncbi.nlm.nih.gov/pubmed/30574570
https://www.kobotoolbox.org/
https://doi.org/10.1016/j.jmpt.2016.07.004
http://www.ncbi.nlm.nih.gov/pubmed/27568831
https://doi.org/10.1371/journal.pone.0284696

PLOS ONE Prevalence and factors associated with depression, anxiety and stress symptoms among construction workers

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Lovibond SH, Lovibond PF. Depression Anxiety Stress Scales. American Psychological Association;
2011. https://doi.org/10.1037/t01004-000

Tonsing KN. Psychometric properties and validation of Nepali version of the Depression Anxiety Stress
Scales (DASS-21). Asian J Psychiatry. 2014; 8: 63—66. https://doi.org/10.1016/j.ajp.2013.11.001
PMID: 24655630

R Core Team. R: A language and environment for statistical computing. R Foundation for Statistical
Computing. Vienna, Austria; 2022. Available: https://www.R-project.org/

World Health Organization. Depression and Other Common Mental Disorders: Global Health Esti-
mates. WHO; 2017. Available: https://apps.who.int/iris/bitstream/handle/10665/254610/WHO-MSD-
MER-2017.2-eng.pdf

Frimpong S, Sunindijo RY, Wang CC. Mental Health Conditions among Young Construction Workers: A
Systematic Narrative Review. The 3rd Built Environment Research Forum. MDPI; 2022. p. 21. https://
doi.org/10.3390/environsciproc2021012021

Thompson Angus H., Jacobs Philip, Dewa Carolyn S. The Alberta Survey of Addictive Behaviours and
Mental Health in the Workforce: 2009. Institute of Health Economics; 2011 Aug. Available: https:/
multiculturalmentalhealth.ca/wp-content/uploads/2019/07/IHE-Addictive-Behaviours-and-Mental-
Health-Workplace-Report.pdf

Eaton WW, Anthony JC, Mandel W, Garrison R. Occupations and the Prevalence of Major Depressive
Disorder: J Occup Environ Med. 1990; 32: 1079-1087. https://doi.org/10.1097/00043764-199011000-
00006 PMID: 2258762

Lim S, Chi S, Lee JD, Lee H-J, Choi H. Analyzing psychological conditions of field-workers in the con-
struction industry. Int J Occup Environ Health. 2017; 23: 261-281. https://doi.org/10.1080/10773525.
2018.1474419 PMID: 29989485

Lee Mi-Ra. Relationship between Occupational Stress and Depression of Construction Workers.
Korean J Occup Health Nurs. 2011; 20: 279-288. https://doi.org/10.5807/KJOHN.2011.20.3.279

Boschman JS, van der Molen HF, Sluiter JK, Frings-Dresen MHW. Psychosocial work environment and
mental health among construction workers. Appl Ergon. 2013; 44: 748-755. https://doi.org/10.1016/j.
apergo.2013.01.004 PMID: 23380530

Campbell F. Occupational Stress in the Construction Industry. The Chartered Institute of Building;
2006. Available: https://www.ciob.org/sites/default/files/Occuptaional%20Stress%20in%
20Construction.pdf

Moavenzadeh F, Rossow JAK. The construction industry in developing countries. Massachusetts Insti-
tute of Technology; 1975.

Heller TS, Hawgood JL, Leo DD. Correlates of Suicide in Building Industry Workers. Arch Suicide Res.
2007; 11: 105-117. https://doi.org/10.1080/13811110600992977 PMID: 17178646

Baldessarini RJ, Tondo L, Pinna M, Nufiez N, Vazquez GH. Suicidal risk factors in major affective disor-
ders. Br J Psychiatry. 2019; 215: 621-626. https://doi.org/10.1192/bjp.2019.167 PMID: 31292010

World Health Organization. Preventing Suicide: A global imperative. World Health Organization; 2014.
Available: http://apps.who.int/iris/bitstream/handle/10665/131056/9789241564779_eng.pdf?
sequence=1

Oh C-M, Kim HY, Na HK, Cho KH, Chu MK. The Effect of Anxiety and Depression on Sleep Quality of
Individuals With High Risk for Insomnia: A Population-Based Study. Front Neurol. 2019; 10: 849.
https://doi.org/10.3389/fneur.2019.00849 PMID: 31456736

KimY, Lee S, LimJ, Park S, Seong S, Cho Y, et al. Factors Associated with Poor Quality of Sleep in
Construction Workers: A Secondary Data Analysis. Int J Environ Res Public Health. 2021; 18: 2279.
https://doi.org/10.3390/ijerph18052279 PMID: 33668985

Park S-K. Relationship between sleep quality and depression symptoms of male workers in manufactur-
ing industries. J Korea Acad-Ind Coop Soc. 2019; 20: 374-383.

Nishitani N, Kawasaki Y, Sakakibara H. Insomnia and depression: risk factors for development of
depression in male Japanese workers during 2011-2013. Int J Public Health. 2018; 63: 49-55. https://
doi.org/10.1007/s00038-017-1043-9 PMID: 29051985

Banerjee |, Banerjee |, Roy B, Sathian B, Kadkha S, Chakraborty PK, et al. Impact of ethnicity, unem-
ployment and economy on mental disorders : A study from Western Nepal. Nepal J Epidemiol. 2014; 4:
306-315. https://doi.org/10.3126/nje.v4i1.10132

Kohrt BA, Speckman RA, Kunz RD, Baldwin JL, Upadhaya N, Acharya NR, et al. Culture in psychiatric
epidemiology: Using ethnography and multiple mediator models to assess the relationship of caste with
depression and anxiety in Nepal. Ann Hum Biol. 2009; 36: 261-280. https://doi.org/10.1080/
03014460902839194 PMID: 19381985

PLOS ONE | https://doi.org/10.1371/journal.pone.0284696 May 30, 2023 12/13


https://doi.org/10.1037/t01004-000
https://doi.org/10.1016/j.ajp.2013.11.001
http://www.ncbi.nlm.nih.gov/pubmed/24655630
https://www.R-project.org/
https://apps.who.int/iris/bitstream/handle/10665/254610/WHO-MSD-MER-2017.2-eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/254610/WHO-MSD-MER-2017.2-eng.pdf
https://doi.org/10.3390/environsciproc2021012021
https://doi.org/10.3390/environsciproc2021012021
https://multiculturalmentalhealth.ca/wp-content/uploads/2019/07/IHE-Addictive-Behaviours-and-Mental-Health-Workplace-Report.pdf
https://multiculturalmentalhealth.ca/wp-content/uploads/2019/07/IHE-Addictive-Behaviours-and-Mental-Health-Workplace-Report.pdf
https://multiculturalmentalhealth.ca/wp-content/uploads/2019/07/IHE-Addictive-Behaviours-and-Mental-Health-Workplace-Report.pdf
https://doi.org/10.1097/00043764-199011000-00006
https://doi.org/10.1097/00043764-199011000-00006
http://www.ncbi.nlm.nih.gov/pubmed/2258762
https://doi.org/10.1080/10773525.2018.1474419
https://doi.org/10.1080/10773525.2018.1474419
http://www.ncbi.nlm.nih.gov/pubmed/29989485
https://doi.org/10.5807/KJOHN.2011.20.3.279
https://doi.org/10.1016/j.apergo.2013.01.004
https://doi.org/10.1016/j.apergo.2013.01.004
http://www.ncbi.nlm.nih.gov/pubmed/23380530
https://www.ciob.org/sites/default/files/Occuptaional%20Stress%20in%20Construction.pdf
https://www.ciob.org/sites/default/files/Occuptaional%20Stress%20in%20Construction.pdf
https://doi.org/10.1080/13811110600992977
http://www.ncbi.nlm.nih.gov/pubmed/17178646
https://doi.org/10.1192/bjp.2019.167
http://www.ncbi.nlm.nih.gov/pubmed/31292010
http://apps.who.int/iris/bitstream/handle/10665/131056/9789241564779_eng.pdf?sequence=1
http://apps.who.int/iris/bitstream/handle/10665/131056/9789241564779_eng.pdf?sequence=1
https://doi.org/10.3389/fneur.2019.00849
http://www.ncbi.nlm.nih.gov/pubmed/31456736
https://doi.org/10.3390/ijerph18052279
http://www.ncbi.nlm.nih.gov/pubmed/33668985
https://doi.org/10.1007/s00038-017-1043-9
https://doi.org/10.1007/s00038-017-1043-9
http://www.ncbi.nlm.nih.gov/pubmed/29051985
https://doi.org/10.3126/nje.v4i1.10132
https://doi.org/10.1080/03014460902839194
https://doi.org/10.1080/03014460902839194
http://www.ncbi.nlm.nih.gov/pubmed/19381985
https://doi.org/10.1371/journal.pone.0284696

PLOS ONE Prevalence and factors associated with depression, anxiety and stress symptoms among construction workers

35.

36.

37.

38.

39.

40.

4,

42,

43.

Semrau M, Evans-Lacko S, Koschorke M, Ashenafi L, Thornicroft G. Stigma and discrimination related
to mental iliness in low- and middle-income countries. Epidemiol Psychiatr Sci. 2015; 24: 382—-394.
https://doi.org/10.1017/S2045796015000359 PMID: 25937022

Kim Y-J. Predictors for Successful Smoking Cessation in Korean Adults. Asian Nurs Res. 2014; 8: 1-7.
https://doi.org/10.1016/j.anr.2013.09.004 PMID: 25030486

Stubbs B, Veronese N, Vancampfort D, Prina AM, Lin P-Y, Tseng P-T, et al. Perceived stress and
smoking across 41 countries: A global perspective across Europe, Africa, Asia and the Americas. Sci
Rep. 2017; 7: 7597. https://doi.org/10.1038/s41598-017-07579-w PMID: 28790418

Harwood GA, Salsberry P, Ferketich AK, Wewers ME. Cigarette Smoking, Socioeconomic Status, and
Psychosocial Factors: Examining a Conceptual Framework. Public Health Nurs. 2007; 24: 361-371.
https://doi.org/10.1111/j.15625-1446.2007.00645.x PMID: 17553026

Okechukwu C, Bacic J, Cheng K-W, Catalano R. Smoking among construction workers: the nonlinear
influence of the economy, cigarette prices, and antismoking sentiment. Soc Sci Med 1982. 2012; 75:
1379-1386. https://doi.org/10.1016/j.socscimed.2012.05.035 PMID: 22795358

Kang H-J, Park Y, Yoo K-H, Kim K-T, Kim E-S, Kim J-W, et al. Sex differences in the genetic architec-
ture of depression. Sci Rep. 2020; 10: 9927. https://doi.org/10.1038/s41598-020-66672-9 PMID:
32555505

Abate K. Gender Disparity In Prevalence Of Depression Among Patient Population: A Systematic
Review. Ethiop J Health Sci. 2013; 23: 283-288. https://doi.org/10.4314/ejhs.v23i3.11 PMID:
24307828

Price RH, Choi JN, Vinokur AD. Links in the chain of adversity following job loss: how financial strain
and loss of personal control lead to depression, impaired functioning, and poor health. J Occup Health
Psychol. 2002; 7: 302—-312. https://doi.org/10.1037//1076-8998.7.4.302 PMID: 12396064

Faragher EB. The relationship between job satisfaction and health: a meta-analysis. Occup Environ
Med. 2005; 62: 105—112. https://doi.org/10.1136/0em.2002.006734 PMID: 15657192

PLOS ONE | https://doi.org/10.1371/journal.pone.0284696 May 30, 2023 13/13


https://doi.org/10.1017/S2045796015000359
http://www.ncbi.nlm.nih.gov/pubmed/25937022
https://doi.org/10.1016/j.anr.2013.09.004
http://www.ncbi.nlm.nih.gov/pubmed/25030486
https://doi.org/10.1038/s41598-017-07579-w
http://www.ncbi.nlm.nih.gov/pubmed/28790418
https://doi.org/10.1111/j.1525-1446.2007.00645.x
http://www.ncbi.nlm.nih.gov/pubmed/17553026
https://doi.org/10.1016/j.socscimed.2012.05.035
http://www.ncbi.nlm.nih.gov/pubmed/22795358
https://doi.org/10.1038/s41598-020-66672-9
http://www.ncbi.nlm.nih.gov/pubmed/32555505
https://doi.org/10.4314/ejhs.v23i3.11
http://www.ncbi.nlm.nih.gov/pubmed/24307828
https://doi.org/10.1037//1076-8998.7.4.302
http://www.ncbi.nlm.nih.gov/pubmed/12396064
https://doi.org/10.1136/oem.2002.006734
http://www.ncbi.nlm.nih.gov/pubmed/15657192
https://doi.org/10.1371/journal.pone.0284696

